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AIR CONDITIONING SYSTEM FOR AUTOMQBTT ,F,S 



Technical Field 

The present invention relates to an air conditioning system for automobiles, and 
more particularly, to an air conditioning system for automobiles in which air introduced 
into an air conditioning case is always discharged to both sides of the passenger 
compartment of a vehicle regardless of the specific mode while the air conditioning system 
is mamtaining the amount of air discharged through defrost openings in a defrost mode, 
and in which leakage of air between both sides of a mode door and the air conditioning 
case is effectively prevented without requiring an additional sealing process to thereby 
improve air conditioning performance. 

Background Art 

An air conditioner for automobiles typically refers to a device in which outside air 
introduced by a fan undergoes heat exchange by being selectively passed through an 
evaporator through which refrigerant flows or a heater core through which engine cooling 
water flows, after which the air is ventilated through openings communicating with various 
areas within the passenger compartment to thereby cool or heat the passenger compartment. 
Such an air conditioner includes a cylindrical mode door for selectively supplying the heat 
exchanged air to various areas within the passenger compartments. 

A structure of a conventional air conditioning system for automobiles will be 
described hereinafter with reference to FIGS. 1 through 5. 

First, as shown in FIG 1, a fan 101 is mounted within an air conditioning case 100, 
and outside air is drawn into the air conditioning case 100 through an air inlet port (not 
shown) of the air conditioning case 100 by the fan 101 and is ventilated in the direction of 
the arrow S. 

A front opening 104, a floor opening 105, and a defrost opening 106 are formed in 
the air conditioning case 100 to enable air to be discharged into various areas of the 
passenger compartment after the air is supplied to inside the air conditioning case 100 and 
selectively passed through an evaporator 102 or a heater core 103 to undergo cooling or 
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heating. The openings 104, 105, and 106 are uniformly formed adjacent to one another in a 
rotational direction of a cylindrical door 107, which will be described below. 

The front opening 104 is an opening for discharging air toward the upper half of 
passengers' bodies, while the floor opening 105 is an opening for discharging air toward 
the lower half of passengers' bodies. The defrost opening 106 is an opening for discharging 
air toward the inside of the front windshield to remove frost therefrom. 

The cylindrical door 107 is a mode door that adjusts an opening area of the 
openings 104, 105, and 106 depending on the fan mode. The cylindrical door 107 is 
rotatably mounted in the air conditioning case 100. 

The cylindrical door 107, with reference to FIG 2, includes a rotating door 108 
and a film member 109. The rotating door 108 includes semicircular side walls 110 and a 
mam wall 111 in the shape of a circular arc. A rotating shaft 108a is formed in each of the 
side walls 110. Each of the rotating shafts 108a is positioned substantially in a center of a 
curvature of the main wall 111 and is protruded outwardly along an axial direction 
Although the side walls 110 are described as being semicircular, they may also be circular. 

The main wall 111 includes four apertures 111a formed in the axial direction and 
substantially uniformly spaced apart from one another in the circumferential direction 
thereof. 

The film member 109 is flexible and does not allow the passage of air 
therethrough. Also, the film member 109 has an overall quadrilateral shape with a width 
that is almost identical to a dimension of the main wall 111 of the rotating door 108 in the 
axial direction. Ventilation openings 109a are formed in the film member 109 in a 
lengthwise direction thereof. 

The remaining elements shown in FIG 2 are those used to mount the film member 
109 on the rotating door 108, and so a detailed description thereof will be omitted. 

The process of changing the fan mode by operation of the cylindrical door 107 
will now be briefly described with reference to FIG 3. 

First, in a front mode, the cylindrical door 107 is rotated such that only the front 
opening 104 is open, while the remaining openings 105 and 106 are closed. As a result, air 
introduced into the air conditioning case 100 by operation of the fan 101 passes through 
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the apertures 111a of the cylindrical door 107 and through the ventilation openings 109a of 
the film member 109 to pass through the front opening 104 to be discharged into the 
passenger compartment (air flow I). The film member 109 expands in a circumferential 
direction by air pressure such that the film member 109 is pressed firmly against 
circumferential edges 112 and 113 of the front opening 104 to prevent gaps from being 
formed between these elements. Therefore, air does not leak in this area of the 
circumferential edges 1 12 and 1 13, and is discharged through the front opening 104 only. 

When desiring to change to a fan mode in which the openings 105 and 106 are 
opened, the cylindrical door 107 is rotated to thereby alter the positioning of the apertures 
1 1 1 a of the cylindrical door 1 07. 

As described above, the leakage of air between the main wall 111 of the 
cylindrical door 107 and an inner surface of the air conditioning case 100 is prevented by 
expansion of the film member 109. 

Referring to FIG 4, a gap between both of the side walls 110 of the cylindrical 
door 107 and the inner surface of the air conditioning case 100 is sealed using a sealing 
member 120 to thereby prevent the leakage of air through this gap. 

However, in the conventional air conditioning system for automobiles described 
above, friction is generated between the sealing member 120 and the inner surface of the 
air conditioning case 100 when the cylindrical door 107 is rotated. This, in turn, causes the 
generation of noise. In addition, it is necessary to perform an additional sealing process 
during production of the cylindrical door 107 such that costs associated with the 
manufacture of the air conditioning case 100 are increased and assembly of the cylindrical 
door 107 and the air conditioning case is made complicated. 

In modern air conditioning systems for automobiles, the front opening is divided 
into a center opening and two side openings formed to opposite sides of the center opening, 
and a function is provided such that air introduced into the air conditioning case is 
continuously discharged to both sides of the passenger compartment through the side 
openings. 

FIG 5 is a plan view of an air conditioning system (when viewed from above) 
having such a continuous discharge function. 
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In the air conditioning system of FIG 5, side openings 214 are formed to opposite 
sides of a center opening 204 that is positioned to an upper area of an air conditioning case 
200. Constant discharge openings 207a are formed in the vicinity of both ends of a 
cylindrical door 207 mounted within the air conditioning case 200, and an aperture 207b is 
formed in a lengthwise direction of the cylindrical door 207. In the air conditioning system 
structured in this manner, air is always discharged through side openings 214 via the 
constant discharge openings 207a of the cylindrical door 207 even when not in a defrost 
mode (for removal of frost) such that frost generated on the front windshield may be 
removed. 

That is, in the case of the front mode with reference to FIG 5a, the aperture 207b 
of the cylindrical door 207 communicates with the center opening 204, and the constant 
discharge openings 207a of the cylindrical door 207 communicate with the side openings 
214. In the case of the defrost mode with reference to FIG 5b, the aperture 207b of the 
cylindrical door 207 communicates with a defrost opening 206, and the constant discharge 
openings 207a of the cylindrical door 207 communicates with the side openings 214 as 
when in the front mode. 

A constant discharge opening cover 220 that covers the constant discharge 
opening 207a of the cylindrical door 207 is mounted to one side of the defrost opening 206. 
This prevents air from being discharged through the defrost opening 206 via the constant 
discharge openings 207a while in the front mode, and hence reducing the amount of air 
that is discharged toward the front of the passenger compartment. That is, in the above 
conventional air conditioning system for automobiles, in a mode other than the defrost 
mode (e.g., the front mode or floor mode), air is prevented from being discharged through 
the defrost opening 206 through the constant discharge holes 207a of the cylindrical door 
207. 

However, with the above structure of the conventional air conditioning system for 
automobiles, the above function is realized by merely reducing a size of the defrost 
opening 206. As a result, the amount of air used to remove frost in the defrost mode is 
significantly reduced. 
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Disclosure of Invention 

Accordingly, the present invention has been made in an effort to solve the above 
problems of the prior art It is an object of the present invention to provide an air 
conditioning system for automobiles in which air introduced into an air conditioning case 
is always discharged to both sides of the passenger compartment of a vehicle regardless of 
the specific mode while the air conditioning system is maintaining the amount of air 
discharged through defrost openings in a defrost mode, and in which leakage of air 
between both sides of a mode door and the air conditioning case is effectively prevented 
without requiring an additional sealing process to thereby improve air conditioning 
performance. 

To achieve the above object, the present invention provides 
an air conditioning system for automobiles including an air conditioning case that has a 
center opening, side openings, a defrost opening, and a floor opening formed therein, and a 
mode door that is mounted in the air conditioning case and that opens and closes the 
openings depending on a mode, wherein the mode door is a rotating door including: 
rotating shafts rotatably supported on two side walls of the air conditioning case; 
an outer circumferential wall extended in the direction of the rotating shafts; a center 
aperture and side apertures individually formed on an upper surface of the outer 
circumferential wall; connectors for connecting the outer circumferential wall and the 
rotating shafts to thereby define side apertures; and an air inflow opening formed to allow 
the introduction of air between the outer circumferential wall and the connectors, wherein 
paths communicating with the side apertures are formed in the air conditioning case such 
that air introduced into the mode door is constantly discharged through the side openings 
via the side apertures. 

The paths are formed by extending the side openings outwardly in the direction of 
a length of the mode door. 

Also, the outer circumferential wall of the mode door is substantially in the shape 
of a circular arc. 

The side apertures are formed adjacent to both sides of the center aperture. 

Air leakage preventing means is provided in the mode door and the air 



WO 2004/078497 



PCT/KR2004/000024 



conditioning case. 

The air leakage preventing means includes at least one coupling part and at least 
one receiving part for receiving the at least one coupling part, the at least one coupling part 
and the at least one receiving part being formed in side surfaces of the mode door and 
opposing surfaces of the air conditioning case. 

The at least one coupling part is a protrusion formed on the side surfaces of the 
mode door, and the at least one receiving part is a groove formed in the air conditioning 
case to receive the protrusion of the mode door. 

Further, the at least one coupling part is a stepped portion formed on the side 
surfaces of the mode door, and the at least one receiving part is a groove for receiving the 
stepped portion of the mode door. 

A door cover is included on the outer circumferential wall of the rotating door. 
The door cover includes ventilation apertures communicating with each of the center 
opening and the side openings, ventilation apertures communicating with the defrost 
opening and the floor opening, a sealing member mounted to a surface of the door cover 
contacting the outer circumferential wall of the rotating door, and fixing means secured to 
an inner area of the air conditioning case. 

The fixing means are fixing pins formed from side walls of the door cover. 

Brief Description of Drawings 

Further objects and advantages of the invention can be more fully understood from 
the following detailed description taken in conjunction with the accompanying drawings in 
which: 

JFIGJ. is a schematic view showing main elements of a conventional air 
conditioning system for automobiles used to describe fan modes. 

FIG 2 i s an exploded perspective view of a conventional cylindrical mode door. 
JTO^s a sectional view used to describe fan mode conversion by operation of a 
conventional cylindrical mode door. 

.FIG 4 shows sectional views of a connecting structure between a side walls of a 
conventional cylindrical mode door and an air conditioning case, where FIG 4a is a partial 
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side sectional view showing a state where the cylindrical door is mounted to the air 
condoning case, and FIG 4b is a sectional view taken along line A-A of FIG 4a. 

HG^are plan views of a conventional air conditioning system when viewed 
from above, where FIG_5a shows the air conditioning system in a front mode, an d FIG 5b 
shows the air conditioning system in a defrost mode. ~~ 

HG£is a perspective view of an example of a mode door of the present invention. 
FIGTjfcows a door cover mounted to a circumferential surface of a mode door 
accordmg to the present invention, where FIG7 a is a perspective view, and FIG 7b is a 
rear view. — ■ — 

FIGSis a perspective view of a mode door of the present invention in a state 
where a door cover is mounted to its circumferential surface. 

FIG_9*-e partially cutaway perspective views of a mode door of the present 
nwention, where FIG9 a shows the mode door in a front mode state, and FIG 9b shows the 
mode door in a defrost mode state. 

FICUO is a sectional view taken along line X-X of FIG 9. 

FKiHare plan views of an air conditioning system of the present invention when 
vaewed from above, where JFIGHa shows the air conditioning system in a front mode, and 
FIGllb shows the air conditioning system in a defrost mode. 

FIG^2shows sectional views of a structure of air leakage preventing means 
accordmg to a first embodiment of the present invention, where FIG 12a is a partial side 
sectional view of a state in which a mode door is mounted to an auctioning case, and 
FIG. 1 2 bis a sectional view taken along line B-B of FIG 12a. 

J*G13« a sectional view showing a structure of air leakage preventing means 
according to a second embodiment of the present invention. 

FIGM is a sectional view showing a structure of air leakage preventing means 
according to a third embodiment of the present invention. 

_FIGJ5_is a sectional view showing a structure of air leakage preventing means 
according to a fourth embodiment of the present invention. 

FIGJ^is a sectional view showing a structure of air leakage preventing means 
according to a fifth embodiment of the present invention. 
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FIG 17 is a sectional showing the flow of air in a front mode of an air 
conditioning system for automobiles of the present invention. 

FIG_18_is a sectional view showing the flow of air in a defrost mode of an air 
conditioning system for automobiles of the present invention. 

FIGJPjs a sectional view showing the flow of air in a floor mode of an air 
conditioning system for automobiles of the present invention. 

-EIG20 is a sectional view showing the flow of air in a bi-level mode of an air 
conditioning system for automobiles of the present invention. 

JIG_214s-a sectional view showing the flow of air in a mix mode of an air 
conditioning system for automobiles of the present invention. 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention will now be described in detail with 
reference to the accompanying drawings. 

FIG 6 is a perspective view of an example of a mode door of the present 
invention; FIG 7 shows a door cover mounted to a circumferential surface of me mode 
door according to the present invention, where FIG. 7a is a perspective view, and FIG 7b is 
a rear view; and FIG 8 is a perspective view of the mode door of the present invention in a 
state where a door cover is mounted to its circumferential surface. 

The mode door of the present invention, with reference to FIG 6, is realized 
through a rotating door 20 mat includes rotating shafts 20a rotatably supported on two side 
walls of an air conditioning case 10 (see FIGS. 9 and 10); an outer circumferential wall 21 
that is formed between the rotating shafts 20a in substantially the shape of a circular arc; 
apertures 22a and 22b formed in the outer circumferential wall; connectors 24 for 
connecting the outer circumferential wall 21 and the rotating shafts 20a, the connectors 24 
being formed radially about the rotating shafts 20a and at predetermined intervals on a side 
surface of the outer circumferential wall 21 to thereby define side apertures 23; and an air 
inflow opening 25 formed to allow the introduction of air between the outer 
circumferential wall 21 and the connectors 24. 

The apertures 22a and 22b include one center aperture 22a formed in a center area, 
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and two side apertures 22b formed to opposite sides of the center aperture 22a. The number 
of the apertures 22a and 22b may be adjusted as needed. 

Two side snrftces of the rotating door 20 are tightly coupled with an inner wall of 
the atr conditioning case 10 to form air leakage preventing means. 

The mode door having this structure, with reference to FIG 7, further includes a 
door cover 30 monnted to an outer circumferential surface of the rotating door 20 

Refening to FIGS. 7 and 8, the door cover 30 is placed on the outer 
circumferential wail 2! of the rolating door 20> md ^ ^ ^ ^ ^ rf ^ 

between the outer circumferential wall 21 of the relating door 20 and the inner surface of 
the atr conditiomng case 10 as in tire conventional system. The door cover 30 includes 
three ventilation openings 30a communicating with center and side openings of the air 
conditioning case 10, and two ventilation apertures 30b and 30c formed in both side 
surfaces and communicating with a defrost opening and a floor opening of the air 
condttioning case 10. The number of the ventilation apertures 30a, 30b, and 30c may be 
adjusted as needed. Further, a sealing member 31 made of, for example, rubber or sponge 
matenal, is mounted to a surface of the door cover 30 contacting the relating door 20 
Stnce the sealing member 31 is shnply mounted to the door cover 30 using a double 
mjection process, eaae of assembly between the air conditioning case 10 and the mode 
door is improved. 

In addition, fixing means, for example, fixing pins 33 for insertion into grooves 
(not shown) formed in an inner wall of the air conditioning case 10 to thereby secure the 
door cover 30 to the inner wall of the air conditioning case 10 are formed in side walls 32 
of the door cover 30. The fixing pins 33 are formed extending from the side walls 32 of the 
door cover 30 at predetermined intervals. Hence, the fixing pins 33 act also as guide pins 
when the mode door is mounted inside the air conditioning case 10 such that the mode 
door may be more easily mounted to a specific position in the air conditioning case 10 
compared to the conventional mode door. 

In FIGS. 7 and 8, three of the fixing pins 33 are formed on each side wall 32 of 
the door cover 30. However, this number may be adjusted as needed. In this embodiment 
although an example was described in which the fixing pins 33 are formed in the side walls 
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32 of the door cover 30, it is also possible to use an opposite configuration such that 
grooves are fonned in the side walls 32 of the door cover 30 and fixing pins inserted into 
the grooves are formed in the inner wall of the air conditioning case 10. 

FIG 9 are partially cutaway perspective views showing the mode door with the 
above structure mounted in the air conditioning case 10. FIG 9a shows the mode door in a 
front mode state, and FIG 9b shows the mode door in a defrost mode state. FIG 10 is a 
sectional view taken along line X-X of FIG 9. FIG 11 are plan views of the air 
conditioning system of the present invention when viewed from above, where FIG 11a 
shows the air conditioning system in a front mode, and FIG 1 lb shows the air conditioning 
system in a defrost mode. 

As shown in FIGS. 9, 10, and 11, the air conditioning system of the present 
invention includes the air conditioning case 10, inside of which the mode door described 
above is mounted. 

As shown in FIG 11, a plurality of air discharge openings are formed in the air 
conditioning case 10 as in the conventional system. In particular, there are formed in the air 
conditioning case 10 a center opening 11, side openings 12 to opposite sides of the center 
opemng 11, a defrost opening 13, and a floor opening (not shown). However, the structure 
of the air conditioning case 10 of the present invention differs from that of the conventional 
structure in that the side openings 12 are formed extending to the outside along a 
lengthwise direction of the rotating door 20. 

When in the front mode, with reference to FIGS. 9a and 11a, the center opening 
1 1 and the side openings 12 of the air conditioning case 10 communicate respectively with 
the center aperture 22a and the side apertures 22b such that air supplied by operation of a 
fan (not shown) and introduced through the air inflow opening 25 of me rotating door 20 is 
discharged. Further, when in the defrost mode, with reference to FIGS. 9b and lib, the 
defrost opening 13 of the air conditioning case 10 communicates with the air inflow 
opening 25 of the rotating door 20 such that air supplied by operation of the fan is 
introduced through the center aperture 22a and the side apertures 22b by rotation of the 
rotating door 20, and discharged. In addition, with reference to FIGS. 10 and 11, the side 
apertures 23 to both sides of the rotating door 20 continuously communicate with paths 12a 
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formed by extending the side openings 12 „ ^ ^ „ ^ ^ ^ 

to - conditioning case 10 is always discharged tough the aide apertures 23 and the 
paths 12 regardless of the speeifie mode that the system is in. 

Therefore, in the air conditioning case 10 shown in FIGS. 9, 10, and 11 there is 
no. provided a constat discharge opening cover » „ „ to ^ 
condthoning case as shown in FIG 5. A size of the defies, opening .3 formed in the air 
couponing case 10 may be varied according to design requirements. Preferably, me 
defies, opening 13 is formed ,o a size such ma, i, does no, block me center aperture' 22a 
and me side apertures 22b of me routing door 20 such that the amoun, of air discharged ,o 
dte mner surface of me fion, windshield through «he defies, opening .3 is no, reduced in 
the defrost mode. 

FIG 12 shows sectional views of a sfiucmre of air leakage preventing means 
according ,„ a firs, embodhnen, of me present invention, where FIG ,2a is a partial side 
sectional view of a state in which me routing door 20 is mounted to the air conditioning 
case 10, and FIG 12b is a sectional view taken along line B-B of FIG 12a. 

As shown in FIG 12, me air leakage preventing means 40 according to the firs, 
embodrmen, of the present invention includes protrusions 26a formed on bom side surfaces 
26 of the rotating door 20, and grooves ,0a formed in opposing surfaces of the air 
conditioning case ,0 to receive to pretensions 26a. Spaces between the inner surface of 
to arr conditioning case 10 and the side surfaces 26 of me rotating door 20 are preferab.y 
made as smai, as possible without interfering wifh the rotation of the rotating door 20 and 
so ma, the leakage of air through these spaces is reduced as much as possible. 

With reference to FIG 12, part of me an introduced by operation of me fan is 
dtrected toward me spaces between me side surfaces 26 of me rotating door 20 and the 
mner surface of the air conditioning case 10. When mis occurs, me air is prevented fiom 
flowmg along ns path by the combination of the protensiona 26a of the rotating door 20 
and the grooves 10. of the air conditioning case 10. Therefore, me kakage of air between 
to an conditioning case 10 and the side surfaces 26 of the rotating door 20 is reduced. 

FIG 13 is a sectional view showing a stiucmre of air leakage preventing means 50 
according to a second embodiment of the preseo, invention. The air !eakage preventing 
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me** 50 Utf. ,„„ pmtImkms 26a ^ 2&> ^ fa ^ ^ ^ ^ ^ 

the rotating door 20, and two grooves 10a and 10b formed in eaeh of the opposing surfaces 
of are an conditioning ease 10. Aecording to Bus embodiment the pad, in whieh air flows 
15 b ' 0Cked C ° mpared «° "» ** «»bodhnen, where there is formed only one of «he 

profusions 26a and one of the grooves 10a respectively to each side surface 26 of the 
rotating door 20 and the corresponding opposing surface of the air conditioning case 10 
Tins acts to further ntinimize air leakage between the inner surface of the air conditioning 
ease 10 and the side surfaces 26 of the rotating door 20. The number of protrusions and 
grooves may be further increased. 

FIG 14 is a sectional view showing a structure of air leakage preventing means 60 
according to a third embodiment of the present invention. 

A structure is used in this embodiment that is opposite the structure used in the 
first and second embodiments, to particuiar, grooves 26c are fotmed in the side surfaces 26 
of the rotating door 20 and protrusions 10c ma, are received in me grooves 26c are formed 
» opposing surfaces of the air conditioning case 10. 1, is possible also to add additional 
grooves 26c and protrusions 10c respectively in the rowing door 20 and me air 
conditioning case 10. 

FIG 1 5 is a sectional view showing a stiucrure of air leakage preventing means 70 
according to a fourth embodiment of the present invention. 

In this embodiment, a stepped portion 26d is formed in each of the side surfaces 
26 of me rotating door 20, and grooves lOd are formed in opposing surfaces of the air 
condttiomng case to receive the stepped portions 26d. Additional stepped portions 26d and 
grooves lOd may be formed respectively to the rotating door 20 and me air conditioning 
case 10. 



FIG 16 is a sectional view showing a structure of air leakage preventing means 80 
according to a fifth embodiment of the present invention. 

A structure is used in this embodiment that is opposite the structure used in the 
fourth embodiment. In particular, grooves 26e are formed in the side surfaces 26 of the 
rotatmg door 20 and stepped portions lOe that are received in the grooves 26e are formed 
in opposing surfaces of the air conditioning case 10. It is possible also to add additional 
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grooves 26e and stepped portions lOe respectively in the rotating door 20 and the air 
conditioning case 1 0. 

The elements forming the above air leakage preventing means of the protrusions 
10c, 26a, and 26b, the grooves 10a, 10b, 10d, 26c, and 26e, and the stepped portions lOd, 
5 1 Oe, and 26d are continuously formed along a rotational direction of the mode door. 

Operation of the air conditioning system for automobiles of the present invention 
that has the structure as described above will now be described according to each mode. 

FIGS. 17 through 21 schematically show the flow of air in each mode when the 
system is viewed from direction Y-Y of FIG 11a. 

10 

Front Mode 

FIG 17 schematically shows the flow of air in a front mode. 
In the front mode, as shown in FIG 17, the center aperture 22a and the side 
apertures 22b of the rotating door 20 are positioned communicating with the center 

15 opening 11 and the side openings 12 of the air conditioning case 10, while the defrost 
opening 13 and the floor opening 14 are blocked by the outer circumferential wall 21 of the 
rotating door 20. As a result, air introduced through the air inflow opening 25 of the 
rotating door 20 passes through the center aperture 22a and the side apertures 22b of the 
rotating door 20, and through the ventilation apertures 30a of the door cover 30 to be 

20 discharged through the center opening 11 and the side openings 12 into the front area of the 
passenger compartment. Part of the air introduced through the air inflow opening 25 of the 
rotating door 20 is constantly discharged to sides of the passenger compartment by passing 
through the side apertures 23 of the rotating door 20 and through the paths 12a formed in 
the side openings 12 of the air conditioning case 10. 

25 

Defrost Mode 

FIG 18 schematically shows the flow of air in a defrost mode. 
In the defrost mode, as shown in FIG 18, the air inflow^opening 25 of the rotating 
door 20 is positioned communicating with the defrost opening 13 of the air conditioning 
30 case 10, and the center opening 11, the side openings 12, and the floor opening 14 are 
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blocked by the outer circumferential wall 21 of the rotating door 20. As a result, air 
introduced through the center aperture 22a and the side apertures 22b of the rotating door 
20 passes through the air inflow opening 25 of the rotating door 20 and the ventilation 
apertures 30a of the door cover 30 to be discharged toward the inside surface of the front 
5 windshield via the defrost opening 13. As when in the front mode, part of the air 
introduced through the center aperture 22a and the side apertures 22b of the rotating door 
20 is continuously discharged to sides of the passenger compartment by passing through 
the side apertures 23 of the rotating door 20 and through the paths 12a formed in the side 
openings 12 of the air conditioning case 10. 

10 

Floor Mode 

FIG 19 schematically shows the flow of air in a floor mode. 
In the floor mode, as shown in FIG 19, the center aperture 22a and the side 
apertures 22b of the rotating door 20 are positioned communicating with the floor opening 

15 14 of the air conditioning case 10, while the center opening 11, the side openings 12, and 
the defrost opening 13 are blocked by the outer circumferential wall 21 of the rotating door 
20. As a result, air introduced through the air inflow opening 25 of the rotating door 20 
passes through the center aperture 22a and the side apertures 22b of the rotating door 20, 
and through the ventilation apertures 30a of the door cover 30 to be discharged througih the 

20 floor opening 14 into the floor area of the passenger compartment. As when in the front 
mode, part of the air introduced through the air inflow opening 25 of the rotating door 20 is 
constantly discharged to sides of the passenger compartment by passing through the side 
apertures 23 of the rotating door 20 and through the paths 12a formed in the side openings 
12 of the air conditioning case 10. 

25 

Bi-Level Mode 

FIG 20 schematically shows the flow of air in a bi-level mode. 
In the bi-level mode, as shown in FIG 20, the center aperture 22a and the side 
apertures 22b of the rotating door 20 are positioned at centers of openings of the center 
30 opening 11, the side openings 12, and the floor opening 14 of the air conditioning case 10, 
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while part of the side openings 12 and the all of the defrost opening 13 are blocked by the 
outer circumferential wall 21 of the rotating door 20. As a result, air introduced through the 
air inflow opening 25 of the rotating door 20 passes through the center aperture 22a and the 
side apertures 22b of the rotating door 20, and through the ventilation apertures 30a of the 
door cover 30 to be discharged through the center opening 11, the side openings 12, and 
the floor opening 14 into the passenger compartment in two directions. As when in the 
front mode, defrost mode, and floor mode, part of the air introduced through the air inflow 
opening 25 of the rotating door 20 is constantly discharged to sides of the passenger 
compartment by passing through the side apertures 23 of the rotating door 20 and through 
the paths 12a formed in the side openings 12 of the air conditioning case 10. 

Mix Mode 

FIG 21 schematically shows the flow of air in a mix mode. 

In the mixed mode, as shown in FIG 21, part of the center aperture 22a and part 
of the side apertures 22b of the rotating door 20 are positioned at the floor opening of the 
air conditioning case 10, and part of the air inflow opening 25 of the rotating door 20 is 
positioned at the defrost opening 13 of the air conditioning case 10. The remaining 
openings 11, 12, and 14 are blocked by the outer circumferential wall 21 of the rotating 
door 20. As a result, air introduced through the airinflow opening 25 of the rotating door 
20 passes through the center aperture 22a, the side apertures 22b, and the air inflow 
opening 25 of the rotating door 20, and through the ventilation apertures 30a of the door 
cover 30 to be discharged through the defrost opening 13 and the floor opening 14 into the 
passenger compartment in two directions. As when in the above modes, part of the air 
introduced through the air inflow opening 25 of the rotating door 20 is constantly 
discharged to sides of the passenger compartment by passing through the side apertures 23 
of the rotating door 20 and through the paths 12a formed in the side openings 12 of the air 
conditioning case 10. 

In the air conditioning system for automobiles of the present invention described 
above, air introduced into the air conditioning case 10 by the fan is constantly discharged 
to sides of the passenger compartment by passing through the side apertures 23 of the 
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mode door and through the paths 12a formed in the side openings 12 of the air 
conditioning case 10. Further, there is not provided a constant discharge opening cover as 
in the conventional air conditioning system such that the amount of air discharged toward 
the inside surface of the front windshield through the defrost opening 13 is not reduced 
when in the defrost mode. 

Industrial Applicability 

In the present invention described above, an air inflow.opening is formed to both 
side surfaces of the mode door, and by extending the side openings outwardly in the 
lengthwise direction of the mode door 20, air introduced into the air conditioning case is 
always discharged to both sides of the passenger compartment regardless of the specific 
mode the system is in. Also, a reduction in the amount of air discharged through the defrost 
opening when in the defrost mode is prevented. In addition, by forming the air leakage 
preventing means in the side surfaces of the mode door and opposing surfaces of the air 
conditioning case, the leakage of air between the side surfaces of the mode door and the 
inner surface of the air conditioning case is effectively prevented to there improve air 
conditioning performance. 

While the present invention has been described with reference to the particular 
illustrative embodiments, it is not to be restricted by the embodiments but only by the 
appended claims. It is to be appreciated that those skilled in the art can change or modify 
the embodiments without departing from the scope and spirit of the present invention. 



